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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] from the optical fiber which has a doped quartz-glass cladding layer on a quartz-glass 
core — becoming — (**) of this quartz-glass core — an OH radical content — 10 - 1000 ppm 
and (**) — the ultraviolet resistance quartz glass fiber characterized by fluorine contents being 
50 - 5000 ppm and the thing in which it appears, and exist and (Ha) this core does not contain 
chlorine substantially. 

[Claim 2] The ultraviolet resistance bundle fiber with which many above-mentioned optical fibers 
gathered and which is structure. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to an optical fiber suitable as a medical-application 
bundle fiber especially about the bundle fiber with which the quartz glass fiber which was 
excellent in ultraviolet resistance in the ultraviolet-rays field, and these gathered. 
[Description of the Prior Art] Of course, use in a light region is used for the optical fiber which 
consists of an optical fiber, especially a quartz also in the ultraviolet-rays field. The quartz glass 
of the presentation (even if it contains chlorine, it does not need to be) which contains an OH 
radical as core material of the conventional optical fiber for ultraviolet-rays fields, and the 
fluorine does not contain substantially has been used. It is characterized [ big ] by making 
especially an OH radical contain positively, and this core material has the description that an 
output is large and the initial property is excellent. However, an ultraviolet-ray-degradation 
property (namely, property in which core material deteriorates by ultraviolet rays) is hard to be 
referred to as excelling generally, and that of this property is especially inadequate in a 215- 
micrometer wavelength region. About the quartz-glass core material of the optical fiber used in a 
visible-ray field on the other hand, a radiation-proof property is increasingly demanded for use in 
the field which receives the exposure of radiations, such as an object for atomic energy, strongly 
especially as an optical fiber in this field breadth and in recent years. The core material of a 
presentation which this invention person makes a fluorine contain [ material ] positively as 
quartz-glass core material of this optical fiber especially in more detail as a new optical fiber 
used in a visible-ray field in such a background, and does not make chlorine and an OH radical 
contain substantially was developed. Although this core material shows the extremely excellent 
radiation resistance in a visible-ray field, when it uses in an ultraviolet-rays field, an initial 
property is small, there is a difficulty that an output is small, and there is a difficulty that it 
cannot be substantially used especially in 250 micrometers or less. 

[The technical problem which should require solution] this invention person continued research, 
in order to solve the conventional difficulty especially in that ultraviolet-rays field about the 
optical fiber which consists of this broken stone chip English core material, and he has inquired 
about of what kind of presentation quartz glass agrees for this purpose. Namely, although the 
conventional core material for ultraviolet rays contains the OH radical and an initial property is 
large, an ultraviolet-ray-degradation property is bad. The core material which was excellent in 
radiation resistance in the visible-ray field on the other hand has the description of containing 
the fluorine, and it is related with an ultraviolet-rays property as core material from such a 
background. The content of an OH radical was greatly related to the fluorine and the chlorine 
list, and it resulted in the completely new idea that probably an optimum value probably exists 
also about an ultraviolet-rays property, by adjusting these suitably. Therefore, the technical 
problem of this invention is actually realizing this idea based on this new idea. 
[Means for Solving the Problem] This technical problem is solved by using the thing 10 - 1000 
ppm and whose (b) fluorine content are the bundle fiber of structure with which the optical fiber 
independent which has a doped quartz-glass cladding layer on a quartz-glass core, or the a large 
number books of this gathered, and the (b) OH radical content of this quartz-glass core is 50 - 
5000 ppm and whose chlorine content is 0 substantially. 
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[Function of the Invention] Like^he above, the core material of this invention contains an OH 
radical and a fluorine, and the greatest description is in the point that chlorine is not contained 
substantially. As already stated, the conventional core material for ultraviolet rays contains the 
OH radical, but a fluorine is not contained substantially, but for this reason, although the initial 
. property is excellent, it has a difficulty in an ultraviolet-ray-degradation property. The core 
material for visible rays which was excellent in the radiation-proof on the other hand is the thing 
excellent in the radiation-proof by containing a fluorine. The core material of this invention is 
making the ultraviolet-ray-degradation property improve by making the OH radical of the 
conventional core material for ultraviolet rays contain as it is, and making this contain a fluorine. 
And the ultraviolet-rays-proof property of having excelled when these fluorines and an OH 
radical were specific contents called [ content / OH radical ] 50 - 5000 ppm in 10 - 1000 ppm 
and a fluorine content is shown, and a property remarkable in the improvement of initial transfer 
loss and ultraviolet-ray-degradation-proof property especially in an ultraviolet region is shown. 
[Detailed Description of the Invention] General classification of the optical fiber of this invention 
divides it into the so-called bundle fiber with which a majority of one single track fibers and 
these single track fibers gathered [ this ]. Drawing 1 is the sectional view of a single track fiber, 
and, for one in dra win g 1 , as for a core layer and 3, a single track optical fiber and 2 are [ a 
cladding layer and 4 ] support layers. In addition, the support layer 4 is a protective layer 
prepared if needed, and is not necessarily required. The single track fiber 1 shown in drawing 1 
can remove the support layer 4 of the three-tiered structure base material which carried out 
external [ of the doped quartz glass which should serve as a cladding layer 3 ] on the quartz- 
glass rod which should serve as a core 2, or obtained the cladding layer with the rod-in-tube 
method after inside attachment for example, by the flame grinding method, and can manufacture 
it as two-layer structure of a core 2 and a cladding layer 3. Several single track many fibers are 
bundled and the bundle fiber 10 which is another gestalt of this invention is manufactured, as 
shown in drawing 2 . As usually shown in drawing 2 , the single track fiber 1 is made into one 
train or two trains in an output side 1 1, and it pastes up with proper means, such as adhesives, 
and in light source incidence side 12, the bundle fiber 10 makes these single track fiber 1 a circle 
configuration mostly, and fixes with adhesives etc. And as for the pars intermedia 13 of an 
output side 1 1 and incidence side 12, the single track fiber 1 is in 1 condition scattering [ one ] 
by un-fixing, respectively. For this reason, the bundle fiber 10 has flexibility as a whole, and has 
structure very convenient for that use. Although the number of the single track fibers 1 in a 
bundle fiber is suitably determined by the purpose of use and the location, as the typical 
example, a single track fiber is [ die length ] about 1-3m about in 12-24. Chlorine does not 
contain substantially each core of the single track optical fiber in this invention, but it makes it 
indispensable to be constituted with the pure quartz glass whose OH radical content is 10 - 
1000 ppm and whose fluorine content is 50 - 5000 ppm. Such pure quartz glass for cores burns 
at least one sort of the silicon compound shown for example, by general formula R1 nSi(OR2)4-m, 
and at least one sort of the fluorine compound shown by the general formula CaHbFc in an 
oxyhydrogen flame, can be made to be able to deposit on the heat-resistant base turning around 
the synthetic silica particle to generate, can be used as a porosity silica sintered compact, and 
can be manufactured by the manufacture approach of the synthetic-quartz glass which carries 
out heating fusion and vitrifies this. However, R1 and R2 are the alkyl group of carbon numbers 
1-4, 0<=m<=4, 1<=a<=3, 0<=b<=7, and 1<=c<=8. A cladding layer 3 consists of quartz glass 
containing B and/or F as a dopant, such doped quartz glass — for example, BCI3, BF3, and SiCI4 
And mixed gas with oxygen, BCI3, and SiF4 And mixed gas with oxygen or BF3 Or BCI3 SiF4 and 
the chemistry gaseous phase known well, using mixed gas with oxygen etc. as a raw material — 
self-possessed — it can fabricate in law (CVD method). Especially a desirable thing is BF3 and 
SiCI4 among the above-mentioned raw material mixed gas. And it is mixed gas with oxygen. The 
component of the support layer 4 prepared if needed may have a numeric-value top bad 
influence on ultraviolet-rays-proof **** as it is the quartz glass which contains an impurity so 
much, therefore — as the component of the support layer 4 — drawing working temperature — 
at least 1800-degree C quartz glass, for example, living rock English glass, synthetic quartz glass, 
etc. — especially — 99 % of the weight or more of purity — 99.9% of the weight or more of high 
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grade synthetic quartz glass is desirable above all. 
[Effect of the Invention] Since the bundle fiber which bundled much single track optical fiber of 
this invention or this is excellent in the property in an ultraviolet-rays field as it was explained 
until now, it is very useful as a bundle fiber suitable as medical application again as an optical 
fiber for ultraviolet rays. 

[Example] An example is shown below and this invention is explained to it in detail. 
Methyl trimetoxysilane (CH3Si3 (OCH3)) was used as an example 1 silicon compound, carbon 
tetrafluoride (CF4) was used as a fluorine compound, and the combustion reaction was supplied 
and carried out in 700 Nl/an o'clock hydrogen gas, 800 Nl/o'clock oxygen gas, CH3Si(OCH2) 
3500g/o'clock and CF40.44g/o'clock. The generated synthetic silica particle was made to 
deposit on up to the base made from synthetic quartz, and the outer-diameter 60mmx230mm 
porosity silica sintered compact was obtained. Next, when this sintered compact was heated at 
1 550 degrees C under atmospheric pressure by gaseous helium and melting vitrification was 
carried out, the quartz-glass rod with a die-length outer diameter [ of about 35mm ] and a die 
length of 200mm was obtained. This glass rod is a chlorine content. OH radical contents were 
100 ppm, fluorine content 1 100 ppm, and other sum total content 5 ppm of an impurity below 0.1 
ppm, and the refractive index in 20 degrees C was 1.4575. The chlorine content in quartz glass 
was measured according to radiochemical analysis, and the fluorine content was measured with 
the ion analysis method, and the OH radical content was calculated from the absorption loss in 
the wavelength of 2.73 micrometers using the Fourier-transfornrHnfrared-spectroscopy meter. 
In addition, if thickness (mm) of T1 and a device under test is set [ permeability (%) when it adds 
a little further about the measuring method of an OH radical content, in case the OH radical 
content in the wavelength of 2.72 micrometers is 0 ] to L for TO and the actual permeability of a 
device under test, it will be calculated by the following formula 1. 
[Formula 1] 

OH (ppm) log.o ( ) 

A core rod with an outer diameter of 15mm which carried out extension processing and obtained 
the above-mentioned pure quartz-glass rod, They are SiCI4, BF3, 02, and a synthetic quartz 
glass tube (the outer diameter of 26mm) to a list, thickness 1.5mm and n20:1.459 — using — 
MCVD — B formed in the bottom of application of law — Using this glass tube that has F 
system doped quartz-glass layer (n20:1.4465) in inner circumference, after obtaining PURIHOMU 
(outer diameter of 1 6.5mm) of a three-tiered structure with the application of a rod-in-tube 
method, a line was drawn on the bottom of heating (2000 degrees C) of this, and the optical fiber 
with an outer diameter of 200 micrometers was obtained. 13 of the above-mentioned optical 
fiber (die-length 1.5 m) were bundled, and the fiber for a bundle was obtained. 
The content of OH and F of core material is changed by preparing CF4 amount in material gas by 
the same approach as examples 2-6 and one to example of comparison 5 example 1. 
Furthermore, it replaced with the methyl trimetoxysilane of material gas about the examples 4, 5, 
9, and 10 of a comparison, chlorinity was adjusted using tetrachlorosilane (SiCl4), various kinds 
of core material was created, and the bundle fiber was created about each by the same 
approach. Next, the initial property and ultraviolet-ray-degradation property of each bundle fiber 
which were acquired were investigated. This result is shown in Table 1 and 2. 
It measured by the approach as shown in test-method drawing 3 . However, 21 in drawing 3 is a 
source of a lamp light, and 22 is D2. A lamp and 23 showed the measuring beam-ed fiber, 24 
showed the measurement multisystem at the moment, and each used the following. 
Source of a lamp light : "POWER SUPPLY C-1316" 
D2 Lamp : "DEUTERIUMLAMP MC 962A" 
Multisystem : "MCPD-1100" 
"PC-9801 (personal computer)" 
[Table 1] 
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[Table 2] About the single traclreptical fiber of the bundle fiber shown in example 7 Table 1 and 
2, the property was measured similarly. This result is shown in Table 3 and Table 4. respectively. 
[Table 3] 
[Table 4] 

[Translation done.] 
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* NOTICES * 




• JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is the sectional view of the single track optical fiber of this invention example, and, 
similarly drawing 2 is the sectional view of a bundle fiber. Drawing 3 is explanation of the test 
method of the ultraviolet resistance in the inside of the atmospheric air about an optical fiber. 

1 — Bundle Fiber 

V — Single track optical fiber 

2 — Core 

3 — Cladding Layer 

4 — Support Layer 

10 — Bundle fiber 

1 1 — Output side 

12 — Incidence side 

13 — Interstitial segment 
[Table 1] 
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DRAWINGS 
[Drawing 1] 
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[m.m±.<omm^m ^mm^m.mm^is^xmm 

[ft*©^] *7 r A^ic^m^hU^v r A>* 

tcib-y 7 A ^•<DS^*7^3TWiCO^-r«. M^Jffl 
^ftW^CD.ffP^^^W £#SJ-c©{£ffl*i& * 9 . jfi 

<SS5*a-5J; ; 5{c^-5-CC^„ C©J^fc??:§Bcte<,> 30 

7^<iU, M^l^Bifcrc^r^'©^*'^* 

Ttc fc-^r r s* & t» <t c ft * £ . 

fflRS©s^**9 comment Z>Mc-o^XW3l 

LXZtc. IP%«e*©SI|j«llffl3T*tttOHa**«l/ 
^TnIta3fcB!«««:*j 1 »-cWiSI*|gtt«: ft iafc 

C«COH*©£«**J:**<H«0"C*»»). Ctt6£5§ 

memm-tze tic* *)9$9m&&icn.>x 

?¥&^£©rtt&j!>»6 5;fr£©£<SrLA>#ffl(cMo 50 




<t#il¥5- 1 47 96 6 

2 

fc. S£oT#j%W©RS«CCD$f0l>«fi!K:S-3S. C 

T©_kCt K-7'F5S^^i'7 » h-fW^r 
-Y > <«teX « C *i© %>%&tim-£: Ltcffi&<D'il'F>V7 
tA^X$>-,X. SE3?^^X=it© (A) OHItf 
S* 1 1 0-1 0 00 ppm, fei^ (a) 7 2»3^tWfi*S 
50-5000 ppm-C* 0 . .a^igSg^frfirt^StlftfC 

[JfcWDflUB] *3m<Dzirmz±g&<DC t < OHSt 

9j£{c**<D»**s*4. KK^/cCTi < S£*©8§if 
fiffi37ttlJOHi«tWl/tl,>5*s i 7 9*tt3WW 

cc^r orfc^-r. c©/c&^*m«ffift-ct,>£fc© 
©SHiW^fc!|#tt«:»*=&Wr-5. -tfftttottKteflEft 

©&^ffl3Ttt©OHS£^©$*^r3t!\ loc 

ttic 7 * Jg£#Wtt L&S C i cc J: 0 9f»1tt?£{t4$tt* 

(6j±#L»-ri,i-5fe©-c*^.„ -eutctif)7^io 

HSiA^OHS^Wfi*S 1 0-1 00 0 ppm. y 
5^Wfi#50-5 000 ppmit,O^F^WS-C*S 

c n*5 1 x<Dmn7 rA^tc omm? r a >w&®.m 
&utcmm>*> y>\>? TA^tcfttttztiz. m 1 nmm 
7 r A'*(Dmmmx&<o. ^itpuzmmyt7rA'*. 

2B37I. 3tt?7»FB, 4Bt*-h@TftS. 
HJ14«^t<:ic;D^-t^n^,ff^Jl-c$)»3 . 

Mit-i«t?B&i,>. 0 1 K.Tfcrmm.7 7 a* 1 «. 

fciM372 £ft5'<S^*7^«©±Ki'7 y K 
^•5 j» KS*rt#Waci v Y • A> • ?~-7mxmc 

3 ®«jtstt©-9-:j< -vmAztctz. {z-xummmK. <t 

t)iSL-t:372i*7» F)13©2)l«@ib-CK3g 
tZCtfrX *^©4> i 5-o©^S§-c*S^'> 

YJWrA^l Q>Um2K.m-fCb<mU?-TA^*& 
^*^fc-CSSB»3tx-S„ 7 -Yvn- 1 0 ttSI?i?S 

2 iCTjvr c<!:< tb^ffliji nos^xitmm-p 7 a^\ * 
1 mxb 2 b x mmmmmm.te^mxmm l . itm 
xmm 1 2 xacti^mmy tA'<i zmmmviic u 

-C^#S>I^-CH»-r^„ ^UXtUXmi 1 iAWffliJl 2 

i©*p^gp 1 3 ixmm? tA'*i it^^T^mmx 1 ^ 1 
7A^i oit±wtbxajmi±ti$>^. zcommKMib 

*S7 t -f >t 1 ©IKfi^fflaW^JS^fKJ; 0 Jtafc^^ 



m 



(3) 



HW-5 - 147 9 



1 2~2 4*lRr, SS*si ~3mfig©fe©T?& * 

«tW{C«WStl-C4»6r. OHIMI*10-1 0 

0 0 ppm. R0>*7 ^^rS#5 0~5 0 0 0 pprnC* 

©«fc -5 ft n TTO5l*7X«/i: <t *.«— MjSR 1 n S 

1 (OR 1 ) ,..t^3*iS*-f*fl;£*J©>J>&< it 1 
«&, -«SCC.H k F«-C^S*i*7»3R<b^ft©iI>tt 

&&E3kti 7 x ©HSOSfcfetc J: o r HOT 5ci«t 
*. fflLR 1 . R'HWJWl^*©?****. O^m 
£4. l£a£3, 0^b^7, Uc^8T45, ? 
=7v h'13IJK-A> fciABBRCX/Xtt 

-^"S^tf^XfJ/cijUiBC 1, . BF, > SiC 

i, Rxmmt^m^a^. bci, . s i f, so-g! 

3?t<i:©iS£-#X. tWJBF 3 X«BC1 3 iSiF, 

htitdt^msitmm (cvds) Ktwetsct*! 
«, BF 3 . S iC 1, Rzmmt(om£#z.-cib2>. 

±S^*R«t»^AS*5„ fott#- Ht4©« 

j&w&i *mwaflr««d>«c < <t i> 1 8 0 0 -c 

±©i«^&£j£5^#-7X*i#*Lt». *30 



s. 

mtit&totl,-Cj*9-A>hVjtb*i<'i'?> (CH 3 
Si (OCH,),), ttC?K>fMt£Vltl,X:W7-yit 
gf(CF,) fclgJBL/T. *I»7 00N1/^. 
lfW8 0 0Nl/S$. CH 3 Si (OCH,) ,50 
Og/IS. RtfCF 4 0.44B/'B#r#*&l/C > 

^itS3-e> JfS6 0 irnix 2 3 0 nro©^?LW-> 'J 
f**»fc. #(CC©&ig#£^y ^AtfX^^ETl 

5 5 o-c-c UmLXmMrtvZitLtctCZ. m$9\-& 

i&3 5rmi. S3 2 0 0 itin©53I^^X^*f#fc 0 gtf/^ 
X«8«&3R£»S 0.1 pprntHF. OHSMi« 1 0 0 
ppm, -7 ?5RSWfil 10 0 ppm, •€-©ffi^^©'^lt 
^W«5 ppmT&O, $/c2 0'CCC*JWS®flT^Bl.4S 

s/cOHiMia? - >j xsaftjwi^*«-*ffli,>"cis 

M m ttfc W -S O HS^WS* 5 0 f £> -5JS^©j^a^ 
(%) £T„, tti!DS«KDXIISoaiUS4:T 1 . M'J^ 

©JI (mn) 4LitSi, TfHS;i-Cit@3tlS„ 
[SSI ] 



OH (ppm) - 



10 0 0 



logi 



37P v h\ i C 1 4 , B F 3 , 0 2 fccfcD^ 

^5I^7Xf 6rm 1*3/? l.Srnru : 1.45 

9 ) &m\<*xMcvDm<DmmTiiC&mLtcB. fsf 

-^K55E#^^J1 (n 20 H.4465) *rtJSte?tr*S 40 

r3m»Jt©^y*-A (J*Sl6.5mm) £?#fc<D*>Cft 
*rft]»ft (2 0 0 0°C) Tte«5f*OT*f&2 0 0 //m© 
*7 7Y^*»fc. ±B©*7r (fiSi.5 m) CD 

»*^*©CF 4 «*WW'i**C4«:J:0aiL 1 £/cM 
CCJt«0!4, 5, 9, 1 occoi^r«n*4^xcoy^ji/ 
MM h*^>^>tcft*TH£{fc^>f3R (SiC 50 



i 4 ) *«fflLr*BJW*H»ur*«©3rw*ffii« 

To 

H3*CS%rJ:5ft^rffi«:J:0«lfiL*:. {SUBS* 2 1 
«^>^*iH. 2 2«D, ?>y\ 2 3tt«njE#7r 

^>^3feag: rpoWER SUPPLY C-131 
6 j 

D» ^>^: TDEUTER I UMLAMP MC 9 
6 2 Aj 

A : TMCPD-IIOOJ 
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